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Fig.1 Size of specimen (mm) 
溶接部の位置が構造物の振動特性に及ぼす影響 
 
Effect of Welding Position on Dynamic Characteristics of Structure 
 




Abstract : Welding  is widely used for construction of many structures. The dynamic characteristics of the structure with welded joints 
are important for design of machines, buildings and so on. The author has examined the effect of welded joint on the dynamic 
characteristics of structures by experiment using simple specimens. On the first vibration mode, the damping ratio of the specimen 
with welding is greater than that without welding and the natural frequency is almost same. When the cantilever type specimen is 
welded at center, increase rate of the damping ratio of the second vibration mode is greater than that of the first vibration mode. The 
damping ratio of the first and the second vibration mode of the specimens with different welding positions are measured. Then, the 
damping ratio of the second vibration mode increases when welding position is near bulk of the second vibration mode. The purpose of 
this paper is examining the effect of welding position on the dynamic characteristics in detail. Using specimens with different welding 
positions, considering vibration mode, the damping ratio and the natural frequency of the first to the third vibration modes are 
measured and the effect of welding position on the dynamic characteristics is examined experimentally. The damping ratio of the first 
vibration mode of specimen with welding is greater than that without welding. When welding position is near the node of vibration 
mode, increase rate of the damping ration of the second and the third vibration mode is small. The natural frequency of specimen with 
welding is almost same as that without welding.  
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1)東京都立産業技術高等専門学校 ものづくり工学科 機械システム工学コース 
固有振動モードを示す．試験片Ａは自由端から 282mm
の位置，試験片Ｂは 263mm の位置，試験片Ｃは
176mm の位置，試験片Ｄは 118mm の位置を溶接した．
試験片Ａの溶接位置は 2 次の振動モードの腹に近く，3
次の振動モードの節からやや離れている．試験片Ｂの溶






















数減衰率δを求め， π2/δζ = の関係を用いる方法 
（Ⅱ）共振曲線で振幅がピークの値の 21 / となる振動






























Fig.2 Set of specimen (mm) 
 
 
(b) Specimen B 
 
(d) Specimen D 











Fig.4 Vibration mode of cantilever 
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Table 1 Mean value of damping ratio and natural frequency 
  I II   
Specimen Mode Welding ζ ζ  w/ ζ  b ζ ζ  w/ ζ  b fn(Hz) fnw/fnb 
A 
1st (1) 8.84x10-3  3.61x10-3  22.5  
 (2) 9.98 x10-3 1.13 4.57 x10-3 1.27 22.5 1.00 
2nd (1) 4.75x10-3  2.71 x10-3  140.2  
 (2) 5.75x10-3 1.21 3.77 x10-3 1.39 140.6 1.00 
3rd (1) 3.40x10-3  2.90 x10-3  404.0  
 (2) 3.67x10-3 1.08 3.84 x10-3 1.32 404.5 1.00 
B 
1st (1) 8.30x10-3  3.54x10-3  22.3  
 (2) 9.21 x10-3 1.11 4.28 x10-3 1.21 22.7 1.02 
2nd (1) 5.16x10-3  2.80 x10-3  142.8  
 (2) 5.38x10-3 1.04 3.24 x10-3 1.19 141.6 0.99 
3rd (1) 3.80x10-3  3.16 x10-3  406.7  
 (2) 3.86x10-3 1.02 3.59 x10-3 1.14 407.9 1.00 
C 
1st (1) 8.27x10-3  3.07x10-3  22.1  
 (2) 9.09 x10-3 1.10 3.98 x10-3 1.30 22.3 1.01 
2nd (1) 5.10x10-3  2.80 x10-3  140.7  
 (2) 5.31x10-3 1.04 3.29 x10-3 1.18 140.0 1.00 
3rd (1) 3.46x10-3  3.72 x10-3  405.7  
 (2) 4.28x10-3 1.24 5.50 x10-3 1.48 405.9 1.00 
D 
1st (1) 8.20x10-3  3.28x10-3  22.6  
 (2) 9.48 x10-3 1.16 4.17 x10-3 1.27 22.8 1.01 
2nd (1) 4.92x10-3  2.69 x10-3  140.6  
 (2) 4.95x10-3 1.01 2.91 x10-3 1.08 140.7 1.00 
3rd (1) 3.33x10-3  3.07 x10-3  405.5  
 (2) 3.66x10-3 1.10 3.98 x10-3 1.28 405.3 1.00 
 
